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Abstract 
The aim of present study was to investigate comparison of aerobic training on blood gases. Thirty six non athlete and sixteen 
athlete high school girls (age 14-17, weight 48-55, height 159-166) were randomly located into three groups. Group1: Control 
group and non-athlete without aerobic training (n=16), Group2: non-athlete with aerobic training (n=16) and Group3: athlete 
with aerobic training (n=16). Gruop2,3 participated in an 8-weeks aerobic training at the pulse rate of 65%-75% of Max Heart 
Rate and control group was asked to maintain their activity and eating habits during the investigation period. To determine rate of 
blood gases (PO2, PCO2, PH, and HCO3
-)  changes,  of  all  subjects  were  measured  via  blood  sampling.  In  pre-Test  and  
immediately after last aerobic training session, all blood samples were analyzed via Laboratory Gas Analyzer. Data was analyzed 
by descriptive statistic and T-test at the significant level of P<0.05 and following results were concluded: blood gasses such as 
PO2,PCO2,PH except HCO3
- were changed after last session in group 2,3 but there were significant differences in PH,PCO2,PO2
between second and third groups that it was not seen in HCO3-. 
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1. Introduction 
A number of studies in humans that have used different methods is assess the effects of aerobic exercise training 
on blood gases. Many factors have been proposed to contributed to exercise training-induced changes in blood 
gasses, some for of which are changes in PO2, PCO2, PH, HCO3
-. At the start of exercise, signals from the brain and 
from the working muscles bombard the cardiopulmonary control centres in the brainstem lead to increase ventilation 
(Peter 2006, Peter et al 2008 & Lawrence Martin 2008). These manifest as increased in rate and depth of breathing. 
The reason for increased ventilation during exercise is because much more oxygen and carbon dioxide are changed 
than at rest (Wilmor et al1994). In other words, increased oxygen consumption (VO2) and carbon dioxide 
production (VCO2) occur immediately with exercise, these depend upon the type and work and person (Wilmor et al 
1994). Many studies have positively shown un trained subjects at any oxygen uptake, have higher ventilation and 
heart rate than the trained (Bassatt et al 1991, Wilmor et al 1994), it means, if two people are doing the same work, 
e.  g,  walking  on  a  treadmill  at  2mph  for  5  minute,  the  one  with  the  lowest  oxygen  uptake  is  considered  more  
physically fit. It has been demonstrated Partial Pressure of Carbon dioxide(PCO2)  has  a  small  increase  and  
eventually constant until Anaerobic Threshold(AT) in trained subjects ,whereas in untrained subjects normally falls, 
largely as result of compensation for the developing lactate acidosis(Linossier et al 2000). 
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Partial Pressure of oxygen (PO2) and Partial Pressure of carbon dioxide (PCO2) are the best overall indexes of 
cardiopulmonary (Linossier et al 2000 & Wilmor et al1994). CO2 accumulation in the blood leads to increase 
ventilation, to compensate this condition, CO2 combine with water(H2O)  to  form carbonic   acid  (H2CO3) in large 
than normal amounts (Linossier et al 2000 ,Peter et al 2006 & Peter et al 2008). The excessive carbonic acid causes 
the drop in the PH, as the PH changes ,enzymes may cause to function, nerve and muscle activity weakness, thus, 
the carbonic acid dissociated to release free H+ ions and bio carbonate  ion (HCO3
- ). 
      Recent studies have shown aerobic training can improves the capacity and ability to use oxygen and control 
carbon dioxide these lead blood gasses (PO2, PCO2, PH, HCO3
-) approximately normal during aerobic training. 
Therefore, the purpose of this study was to comparison of aerobic training would affect on blood gasses changes on 
athlete and non athlete subjects.  
2. Methods 
2.1. Subjects 
     48 normal healthy teenager girls with no history of disease participated in this study voluntarily. All subjects in 
this investigation participated in a familiztion session. During the familization session, subjects were informed as to 
the experimental procedures, completed a Personal/Medical history form and informed consent was obtained in 
writing from each subject.
2.1.1. Methods 
Subject’s descriptive characteristics were (age: 14-16 yrs), (weight: 48-55), (height: 159-166). The subjects were 
assigned to the following groups:
Group 1: Control group and non athlete without aerobic training (n=16) 
Group 2: Experimental group and non athlete with aerobic training (n=16) 
Group 3: Experimental group and athlete with aerobic training (n=16) 
      Subjects were instructed to maintain their eating and daily activity habits during the investigation period. The 
second and third groups were undergoing 8-weeks term exercise training, including a selective aerobic training 
program. Aerobic exercise training protocol consisted of three session per week .The intensity and duration of 
exercise were 45 minute per session at 65%-75% of their Max Heart Rate(MHR) of training. Max heart rate is a 
simple formula has been used to estimate of person maximal heart rate. [Max HR=220-person age].  
     Blood were taken from cubital vein in two different periods from all subjects. 
•Once before starting an 8-week term and in resting condition 
•immediately after last training session when each subject finished exercise training  
      All blood samples were maintained on ice then translated to Laboratory for analyzing via Gas Analyzer (model: 
Avl 995, Iran). Gas analyzer calculated PO2, PCO2, PH, and HCO3
- (blood gas factors). 
2.1.1.1. Statistical analysis 
      All values are reported as Means ±SE. Differences between exercise-induced changes in blood gases included 
PO2, PCO2, PH, HCO3
- before and after exercise protocol were evaluated using a Studentƍs t-test for paired samples. 
A P-value < 0.05 was considered to be statistically significant.  
3. Results 
   Mean ± standard deviation(SD) of variables including PO2, PCO2, PH, HCO3- levels for each subject of control 
group (Post-test and Pre-test) are shown in table.1.and for each subject of experimental groups (Post-test and Pre-
test) in table.2. and Table.3. in which Results of blood gases changes have been presented respectively(p < 0.05). 
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Table.1.Comparison of Blood Gasses changes before exercise training in group1
Group 1 Pre-Test Mean Post-Test Mean 
PO2(mmHg) 35.18±2.65 34.75±4.28 
PCO2(mmHG) 46.53±1.34 46.13±5.87 
Ph(mM/L) 7.36±3.51 7.35±5.79 
Hco3
- (mM/L) 25.86±2.01 26.12±1.83 
Table2.Comparison of Blood Gasses changes after exercise training  three group2
Note: *Significant improvement, p < 0.05
Group 2 Pre-Test Mean Post-Test Mean 
PO2(mmHg) 34.99±7.69 38.61±38.61 
PCO2(mmHG) 46.96±2.97 60.93±12.50* 
Ph(mM/L) 7.36±2.51 7.16±6.54* 
Hco3
- (mM/L) 26.91±1.34 24.15±3/009* 
Table3.Comparison of Blood Gasses changes after exercise training  three group3
Note: *Significant improvement, p < 0.05
Group 3 Pre-Test Mean Post-Test Mean 
PO2(mmHg) 37.88±10.37 48.40±14.99* 
PCO2(mmHG) 46.75±4.03 50.16±7.34 
Ph(mM/L) 7.36±2.12 7.26±4.72* 
Hco3
-(mM/L) 25.95±2.29 27.75±2.67* 
      The pre to post training results of paired t-test for blood gases (according table 2. And 3.) showed a statistically 
significant difference in aerobic training group after 8 weeks(p<0.05) in which these results obtained: in group.2 
[non athletes with aerobic training] PO2 [pre-exercise: 34.99±7.69 mean ±SD, post-exercise: 38.61±38.61, t=  -
1.179, p=0.275], PCO2 [pre-exercise: 46.96±2.97 mean ±SD, post-exercise: 60.93±12.50*, t= -4.705,p=0.000], PH 
[pre-exercise: 7.36±2.51 mean ±SD, post-exercise: 7.16±6.54*, t=12.726, p=0.000], Hco3
- [pre-exercise:
26.91±1.34 mean ±SD, post-exercise: 24.15±3/009*, t=6.391, p=0.000] . And in  group. 3. [ athletes with aerobic 
training] PO2 [pre-exercise: 37.88±10.37 mean ±SD, post-exercise: 48.40±14.99* , t= 2.240, p=0.033], PCO2 [pre-
exercise: 46.75±4.03 mean ±SD, post-exercise: 7.26±4.72*, t=8.742, p=0.000], Hco3
- [pre-exercise: 25.95±2.29 
mean ±SD, post-exercise: 27.75±2.67*, t=4.347, p=0.001].
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subjects after aerobic training. The higher CO2 production results in a fall in ph amounts. other findings have been  
suggested the acidification of blood during muscular exercise occurs as a result of rapid and marked increases in 
skeletal muscle mitochondrial CO2 production and decrease of cellular HCO3
-(  Brayan  et  al.  1999,  Martin  et  al.
1999, Martin et al. 1999, Sabapathy et al 2006). Peak efflux of CO2 occurs during the first 30 s of high (Putman et 
al 2003) and moderate (Martin et al 1999) intensity exercise. With both high (Xing-Guo et al 2001 &West 1987) and 
moderate intensity (Harward et al. 2009 & Adams and Welch. 1980) exercise blood is also acidified due to decrease 
in ph and HCO3
- concentration and increase in H+( Brian et al 2006, Kogjiro et al. (2000), Michael et al. 1999 & 
West et al 1987). Our finding show PH has a significant difference but small in athlete group after exercise training 
whereas, non athlete group has a more decrease in PH amount and has a significant difference in pH after aerobic 
training. Also in studies somewhat similar to this one, following decrease in PH and increase H+ ,was reported about 
loss of plasmaHCO3
- (Kogjiro et al.  2000 & Seals et al 1984). Our date indicated in 2nd and 3rd groups, there is a 
small decrease value of HCO3
- but it is not a significant difference after exercise training.
      Hurly et al (1984) studied on 8 men to determine the effect of training on some parameters of blood gas , they 
underwent an 8 week sub maximal training. Results of this study manifested   sub maximal training may be 
associated with physiological advantage during exercise and improved recovery. ( Harward et al 2009 & Xing-Guo 
et al 2001) Entirely, results of our study stated PO2, PCO2 and PH changes were lower in athlete subjects in 
comparison with non-athlete subjects, of course, HCO3
- had a small change in both groups but it was not significant. 
In summery the results of present study and other researches indicate with endurance training the greater amount of 
total work perform and the lower measured physiological response attain that can potentially allow greater training 
adaptations to achieve in non athletes.    
4. Discussion & Conclusion 
 The propose of this study was to investigate whether aerobic training would influence on the blood gasses and 
also was to compare the adaptations to an 8-week aerobic training between athlete and non-athlete subjects. 
      The gasses changes was experienced by subjects with reduction by training of CO2 output during exercise and 
suggested that a 10-week endurance training program led to an increase usage of aerobic metabolic pathway. The 
results of this indicate that decrease in Ph production, led to a fall in VCO2 and maintain HCO3
-. Similar results had 
been reported previously (Brian. Et al  2006, Brayan et al 1999,  Lippi et al 2009, Harward et al 2009, Michael et al 
2008 and Michael Kjaer et al 1999). In the present study some significant differences between athlete and non-
athlete subjects is demonstrated. In the 2nd and 3rd groups , all blood gas features (PO2, PCO2, PH, HCO3
- )have 
shown a significant higher amount after training in comparison with the their rest condition and also, with the 
control group. 
     The amount of PO2 had a significant difference between athlete and non-athlete subjects before and after exercise 
training. PO2 level also, was higher in athlete in comparison with non-athlete. That is because of their adaptation to 
training. There are reports that indicate the venous PO2 decreases, due to increased work of the muscle during 
endurance training (Jack et al 2008 & Harverty et al 1998). So, O2 must be readily available as training starting 
partial pressure of carbon dioxide (PCO2) normally falls, largely as a result of compensation for developing lactate 
acidosis. PCO2 is a common feature of bl od gas ch nges (Brayan et al 1999, Bassatt et al 1991& Xing-Guo et al 
2001). According to our research PCO2 had a significant difference in non athlete and it was not seen in athlete 
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